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1 . 0  INTRODUCTION 

Problems have occurred f rom edge s e p a r a t i o n s  i n  t h e  RSRM cap tu re  
f e a t u r e  area. Chemlok 205/233 i s  app l i ed  t o  the inboard  s u r f a c e s  
of  t h e  cap tu re  f e a t u r e  during the  normal spray  a p p l i c a t i o n  
p rocess .  The Chemlok i s  sprayed onto the  o t h e r  bonding surfaces 
of t h e  cap tu re  f e a t u r e  with an a i r b r u s h .  Concerns have been 
raised as t o  whether the s l i g h t  overspray of  205 on to  the 
p rev ious ly  sprayed 233 causes bond degrada t ion ,  and i f  t h e  
a i r b r u s h  causes  the  Chemlok t o  be  a p p l i e d  i n  such a d r i e d  
cond i t ion  as t o  degrade the bond. 

T e s t  r e s u l t s  show t h a t  bond s t r e n g t h s  a r e  n o t  decreased ,  except  
when both  Chemlok 205 and 233 are app l i ed  a t  h igh  v i s c o s i t i e s  w i th  
t h e  a i r b r u s h .  This  app l i ca t ion  method causes  much of  t he  s o l v e n t  
i n  t h e  Chemlok 205 and 233 t o  f l a s h  o f f ,  which causes  the 
m a t e r i a l s  t o  appear dry  and cause cobwebbing. The pee l  s t r e n g t h  
of t h e  d ry  Chemlok bonds a re  decreased .  The dry  s t a t e  i s  caused 
by t h e  extremely h igh  v i s c o s i t y  a t  which the  Chemlok i s  app l i ed .  

2 .0  TEST OBJECTIVES 

1. To determine i f  Chemlok 205 overspray onto Chemlok 233 
degrades the  i n t e g r i t y  of t h e  NBR i n s u l a t i o n  t o  t h e  RSRM case  
bond. 

2 .  To determine i f  dry spray  and cobwebbing degrades t h e  
s t r e n g t h  of  t h e  NBR t o  RSRM case bond. 

3 .  To e s t a b l i s h  d i l u t i o n  parameters  t o  reduce the  v i s c o s i t y  
which i n  t u r n  w i l l  provide w e t t e r  spray  a tomiza t ion  and thus  
reducing cobwebbing and dry sp ray .  

3 .0  CONCLUSIONS 

1. Most process  excursions beyond t h e  v i s c o s i t y  parameters  
t e s t e d  of  Chemlok 205 and 233 do n o t  a f fec t  t h e  s t r e n g t h  of 
t h e  NBR t o  RSRM bond. 

2 .  When both  Chemlok 205 and 233 are a p p l i e d  w i t h  an a i r b r u s h  a t  
h igh  v i s c o s i t i e s ,  there  i s  a r educ t ion  i n  bond s t r e n g t h .  

3 .  Normal overspray o f  Chemlok 205 onto 233 does n o t  a f fec t  the  
NBR t o  case  bond s t r eng ths .  

4 .  On the  lower s t r eng th  p e e l  specimens, t h e  fa i lure  w a s  
cohesive i n  the  rubber,  bu t  t he  f a i l u r e  w a s  very  c l o s e  t o  t h e  
bond l i n e .  The higher  s t r e n g t h  p e e l  specimens f a i l e d  h ighe r  
i n  t h e  rubber .  This i n d i c a t e s  t h a t  a l though the  f a i l u r e s  
were cohes ive ,  o u t - o f - t o l e r a n c e  Chemlok affects t h e  rubber t o  
s t e e l  bonds, weakening the  u l t i m a t e  s t r e n g t h s .  
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5 .  Dry spray  i s  caused by h igh  v i s c o s i t i e s  o f  t h e  Chemlok which 
can  cause weakened bond s t r e n g t h s .  Dry spray  can  a l s o  be 
caused by low f l u i d  flow r a t e s ,  g r e a t e r  s t andof f  d i s t a n c e s ,  
and t h e  rate of t r a v e l  of t he  a i r b r u s h .  These variables make 
a i r b r u s h  Chemlok app l i ca t ion  very  ope ra to r  dependent.  

6 .  A lower v i s c o s i t y  w i l l  i nc rease  t h e  s p r a y a b i l i t y  of t he  
Chemlok. 

7 .  Mul t ip l e  c o a t s  of 205, 233, 205, 233 do n o t  degrade t h e  bond 
s t r e n g t h  of  NBR t o  s t e e l .  

8 .  Touch up wi th  a foam brush does not degrade t h e  bond 
s t r e n g t h .  

4 . 0  RECOMMENDATIONS 

It 

1. 

2 .  

3 .  

4 .  

5 .  

is recommended t h a t :  

A s m a l l  touchup gun (McMaster Carr Model No. 9535-T11) be 
used t o  decrease t h e  p o s s i b i l i t y  of d ry  spray  dur ing  Chemlok 
a p p l i c a t i o n .  

Spray v i s c o s i t y  be  held t o  the  lower end of  t h e  to l e rance  
range wi th  a #1 Zahn cup t o  reduce dry  sp ray .  The 
recommended to le rance  range should be 35 t o  39 s e c s .  

The touchup gun should be he ld  c l o s e  enough t o  t h e  m e t a l  
s u r f a c e  as t o  ensure  a w e t  coa t  of Chemlok. 

During Chemlok app l i ca t ion ,  t he  t r a v e r s e  speed of t h e  touchup 
gun should be f a s t  enough t o  keep t h e  Chemlok from running 
and slow enough t o  ensure a wet c o a t .  

When a touchup gun is  acqu i r ed ,  t e s t i n g  should be done t o  
determine t h e  proper  spray a p p l i c a t i o n  parameters .  

5 . O  DISCUSSION 

Tes t ing  has  been completed i n  accordance wi th  ETP-0433. Resu l t s  
show t h a t  t h e  dry spray a i r b r u s h  a p p l i c a t i o n  is s e n s i t i v e  t o  
v i s c o s i t y ,  d i s t a n c e  of a i rbrush  t o  p a r t ,  and a p p l i c a t i o n  r a t e .  It  
a l s o  decreases  t h e  NBR t o  metal bond s t r e n g t h .  

Tests were run t o  determine a t  what v i s c o s i t i e s  dry spray  occurs .  
A t  h ighe r  v i s c o s i t i e s  (45 secs  and above) ,  d ry  spray w a s  e a s i l y  
obta ined  depending on s tandoff  and a p p l i c a t i o n  r a t e .  A t  t h e  lower 
l i m i t s  (35 t o  39 s e c s )  of t h e  acceptab le  v i s c o s i t y  range ,  d ry  
spray  w i l l  n o t  be a problem i f  t he  ope ra to r  is a t t e n t i v e  t o  the  
j o b ;  
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Bonding t e s t s  were performed on 8 - i n .  X 1 0 - i n .  p a n e l s .  Five p e e l  
s t r i p s  and e i g h t  t e n s i l e  b u t t o n s  were l a i d  up on each pane l .  Two 
sets  of 14  panels  were run. The v a r i a b l e s  inc lude  h i g h ,  medium, 
and low Chemlok v i s c o s i t i e s ,  Chemlok 205/233 i n  m u l t i p l e  l a y e r s ,  
and Chemlok app l i ed  wi th  a foam brush i n  m u l t i p l e  l a y e r s .  A f t e r  
t h e  pane ls  had been pu l l ed ,  a v i s u a l  i n s p e c t i o n  w a s  made. The 
t e n s i l e  samples d i d  n o t  s e a t  we l l  dur ing  layup because t h e  
spraying  f i x t u r e  was o u t  of t o l e rance  ; t h e r e f o r e ,  a l a r g e  
v a r i a t i o n  w a s  observed i n  the  t e n s i l e  s t r e n g t h s  and t h e  data w e r e  
d i sca rded .  The p e e l  samples performed w e l l .  F a i l u r e  w a s  almost 
completely cohesive i n  the rubber .  However, t h e  lower va lue  p e e l  
s t r e n g t h s  f a i l e d  c l o s e r  t o  t he  bond s u r f a c e ,  l e a v i n g  a very  t h i n  
l a y e r  of  rubber on t h e  panel ,  and the  h igher  va lue  p e e l  s t r e n g t h s  
f a i l e d  toward t h e  c e n t e r  o f  t h e  rubbe r ,  l e a v i n g  a much t h i c k e r  
l a y e r  of rubber .  

This  i n d i c a t e s  t h a t  although the  f a i l u r e  w a s  cohes ive ,  o u t - o f -  
t o l e rance  Chemlok a f f e c t s  the rubber causing a degrada t ion  i n  bond 
s t r e n g t h .  This  could be a c o n t r i b u t i n g  f a c t o r  t o  edge unbonds. 
Hand brush touchup does not a f f e c t  bond s t r e n g t h  al though it may 
d i s s o l v e  the  p rev ious ly  appl ied Chemlok; t h u s ,  reducing  th ickness  
i n  concent ra ted  a r e a s  which can  be s i t e s  f o r  l o c a l i z e d  f a i l u r e .  

A s t a t i s t i c a l  r eg res s ion  w a s  performed by Advanced Engineering 
Design on the  d a t a .  The r e s u l t s  show t h a t  t h e  only  s i g n i f i c a n t  
r educ t ion  i n  bond s t r eng th  occurs  when high v i s c o s i t y  Chemlok i s  
used and app l i ed  extremely d ry .  The panels  a r e  s o r t e d  according 
t o  p e e l  s t r e n g t h  i n  Table 11. 

6.0 INSTRUMENTATION 

6 . 1  Chemlok Spraying  - An a r t i s t  a i r b r u s h  w a s  used f o r  a l l  spray  
t e s t s .  

6 . 2  Chemlok Viscos i ty  - The Zahn No. 1 viscos imeter  cup w a s  used 
i n  accordance wi th  EOP N o .  E-1411. 

6 . 3  Peel Tes t inq  - The Riehle Tens i l e  Machine (Air  Force Proper ty  
No. 213887) was used t o  perform the  pee l  t e s t i n g .  

6 . 4  Tens i l e  Adhesion - The Baldwin Universal  T e s t e r  (Proper ty  No, 
213887), w a s  used f o r  t he  t e n s i l e  adhesion t e s t i n g .  

7 .0  PHOTOGRAPHY 

Photographs were no t  deemed necessary  f o r  these  tes ts .  
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8.0 TEST DATA REQUIREMENTS 

1. Data are required to determine if the NBR-to-case bond 
degrades when Chemlok 205 is oversprayed onto Chemlok 2 3 3 .  

2 .  Data are required to verify and establish Chemlok viscosity 
parameters when using the airbrush to apply Chemlok. 

9.0 TEST IMPLEMENTATION (See Test Matrix - Table I) 

1. 

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

9. 

10. 

11. 

12. 

1 3 .  

Grit blast all panels. 

Degrease all panels. 

Spray Chemlok 2 0 5  diluted with MEK to 4 5  seconds using a No. 
1 Zahn cup. 

Spray apply Chemlok 233 diluted with Xylene to 4 5  seconds 
using a No. 1 Zahn cup. 

Repeat # 3 .  

Repeat #4. 

Spray Chemlok 2 0 5  diluted with MEK to 60 seconds using No. 1 
Zahn cup. 

NOTE 

If Chemlok is unsprayable (excess 
cobwebbing), steps 7 and 10 will be 
deleted. 

Same as # 3 .  

Spray Chemlok 2 0 5  diluted with MEK to 30 seconds with a No. 1 
Zahn cup. 

Spray Chemlok 2 3 3  diluted with xylene to 60 seconds with No. 
1 Zahn cup. 

Same as #4. 

Spray Chemlok 2 3 3  diluted with xylene to 3 0  seconds with a 
No. 1 Zahn cup. 

Measure thickness of applied Chemlok with the Accuderm 
electronic thickness gage. 
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14. Perform NBR layup and cure in the normal manner of test panel 
preparation so that eight l-in. peel strips can be cut. Use 
0.30-in. thick NBR f o r  all peel samples. 

15. After cure, all panels will be tested at ambient conditions 
using a pull rate of 20 inches per minute at a 45 degree 
angle. 

16. Report peel strengths and failure mode. 

17. Use four panels with Chemlok 205/233,  then touch up with foam 
brush with Chemlok 205/233. 
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Table I. T e s t  Matrix 

SEC 

1. 

2. 

3 .  

4. 
5. 

6. 

7. 
8 .  

9. 

10. 
11. 

12. 
13. 

14. 

15. 
16. 

PAGE 6 

- STEP 

Grit Blast Panels 

Degrease Panels 

Spray 205 (45 sec)** 

Spray 233 (45 sec) 

Spray 205 (45 sec) 

Spray 233 (45 sec) 

Spray 205 (60 sec) 

Spray 205 (45 sec) 

Spray 205 (30 sec) 

Spray 233 ( 6 0  sec) 

Spray 233 (45 sec) 

Spray 233 (30 sec) 

Measure Thickness 

NBR Layup and Cure 

Peel Testing 
Report Test Results 
and Failure Mode 

PANELS* 
1 2  3 4 5 6 7 8 9 10 11 12 

x x x x x x x x x  x x x 
x x x x x x x x x  x x x 
x x x  
x x x  

x x  
X 

x x x  
x x x  

x x x  
X X X 

X X X 
X X X 

x x x x x x x x x  x x x 
x x x x x x x x x  x x x 
x x x x x x x x x  x x x 
x x x x x x x x x  x x x 

* Each number represents two panels 
**All viscosities measured in seconds using a No. 1 Zahn Viscosimeter 
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